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Desoxypentose nucleic acid, enzymes for, 
inhibitor of, 57-58 
Desoxypentoses, determination of, 160-61 
Desoxypyridoxine, inhibition of vitamin Bg 
and, 286 
Desoxyribonucleases, action of, 173 
Desoxyribonucleic acids 
cell content of, 168 
electrophoretic mobility of, 167 
histochemical determination of, 163 
P*2 incorporation into, 177-78 
nuclear content of, 168 
as transforming factors, 177 
Desoxyribonucleohistone, preparation of, 
157-58 
Desoxyribonucleoprotein 
preparation of, 157-58 
from spleen, 157 
of tumors, 390-91 
Desoxyribonucleosides, preparation of, 156- 
57 
Desoxyribose, synthesis of, 154-55 
Detoxication, influence of vitamin A on, 325 
Dextrans, as blood plasma substitutes, 76 
Diabetes 
alloxan, 206-7 
fatty acid metabolism and, 222-23 
hexokinase and, 49 
insulin, 206-7 
vitamin E in treatment of, 333 
Diabetogenic hormone, 205 
Diagnosis, of cancer, 402-3 
2,6-Diaminopurine, leukemia, effect on, 175 
1,2,5,6-Dibenzanthracene, metabolism of, 
395-96 
Dicoumarol, and vitamin K, 333 
Diet 
carcinogenesis and, 396-97 
recommended allowances and, 343-44 
Dietary surveys, 339-343, 348-351 
methods of, 340 
Dihydroxyphenylalanine, oxidation of, 14 
Diiodotyrosine, from thyroid, 270-71 
Dimethylthetin 
growth activity of, 302-3 
as a methyl donor, 252 
Dinitrophenyl, amino acid determination 
by, 525 
Diphenylamine reaction, mechanism of, 161 
Diphosphopyridine nucleotide-cleaving en- 
zymes, 50 
in rabbit brain, 50 
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E 


Edestin, structure of, 141 
Electron microscopy, of proteins, 141 
Electrophoresis 
of plasma proteins, 133-35 
of proteins, 139 
studies on, 34 
Encephalomyelitis, antibodies and, 461 
Endopeptidases, 26 
Endotoxins, 470-71 
Enniatin, antibiotic activity of, 493 
Enzymes 
acetylcholine-esterase, 52 
aconitase, 58, 195 
adenosinetriphosphatase, 196, 376-78 
aldolase, 58, 191 
amidase, 55 
a-amylase, 78, 133 
B-amylase, 78 
amylomaltase, 194 
amylosucrase, 194 
arginase, 55 
carbohydrases, 50-51 
carbonic anhydrase, 56 
carboxylases, 56—57 
catalase, 133 
cholesterol esterase, 55 
cholinesterase, 51-54 
chromatographic separation of, 129-30 
chromatography of, 59, 529 
chymotrypsin, activity of, 132 
for conversion of vitamin A to retinene, 
322 
cystathionase, 56 
deaminases, 174 
depolymerases, of metaphosphates, 173- 
74 
desoxyribonucleases, 173 
endopeptidases, 26-34 
esterases, 55 
exopeptidases, 21-26 
fructokinase, 187 
fumarase, 195 
glucokinase, 187 
glucose-1-phosphate kinase, 189 
glucuronidase, 51 
a-glycerophosphate dehydrogenase, 191 
of glycolysis, 187-93 
glycolytic, 195-97 
hematin, 437-41 
kinetics of, 440 
hexokinase, 49 
hyaluronidase, 51-52 
hydantoinase, 59 
inhibition of, 11, 13, 15 
lipases, 55 
lysozyme, 58 
of muscle glycogenolysis, 376 
myokinase, 50 
nucleosidases, 172 
nucleotidases, 172 
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Enzymes (cont.) 
nonoxidative, 43-66 
nonproteolytic, 43-66 
of oxidative metabolism, 194-95 
peroxidase, 441 
phosphatases, 43-47 
phosphoglucomutase, 48 
from muscle, 132 
phosphotransferase, 47 
in plasma, 422 
of polysaccharide metabolism, 193-94 
proteolytic, 21-42 
protein structure and, 34-36 
ribonucleases, 172-73 
of ribose metabolism, 174 
in serum, 422 
on streptomycin, effect of, 505 
synthesizing systems, 59-60 
of testosterone conversion, 116 
transaminases, 58 
transmethylase, 59 
in tumor tissues, activities of, 392-94 
urease, 56 
uricase, 171-72 
vitamin E and, 327-38 
see also Dehydrogenases; Ribonuclease; 
and specific enzymes 
Ergosterol, estimation of, 326 
Erythrocytes 
hemoglobin of, 441-42 
life span of, 442 
metabolism of, 442 
Estrogens 
in bile, 113 
conjugation of, 113 
metabolism of, 112 
progesterone, metabolism of, 114-15 
synthesis of, 112 
Ethionine, and growth retardation, 253-54 
Ethyl alcohol, conversion to butyrate, 7 
Epinephrine 
isolation of, 269 
pressor activity in, 269 
Exopeptidases, metal-containing, 21 


F 


Factor IIA, see Protogen 
Fat 
metabolism of, 215-34 
nitrogen-sparing effect of, 247 
protein metabolism, effect on, 246-48 
see also Fatty acids; Lipids; and specific 
substances 
Fatty acids 
analysis of, 98-100 
by chromatography, 99 
by microdistillation, 100 
by potentiometric titration, 100 
biotin and, 292-93 
branch chain, 96, 98 
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Fatty acids (cont.) 
chemical properties of, 100-3 
chromatography of, 531 
growth and, 228-31 
metabolism of 
pyruvic acid and, 216-18 
relation to citric acid, 218 
oxidation of, 14, 220-24 
amino acids and, 226-27 
carbohydrates and, 224 
in diabetes, 222-23 
in lower animal forms, 223-24 
in mammalian tissue, 220-23 
by mitochondria, 221 
pantothenic acid deficiency and, 222 
in plants, 223-24 
proteins and, 225-26 
riboflavin deficiency and, 222 
sterols and, 224-25 
thiamine-deficiency and, 222 
physical properties of, 100-3 
synthesis of, 98, 218-220 
glucose and, 219 
in triglycerides, distribution, 89-94 
unsaturated 
alkali conjugation of, 102 
chromatography of, 227-28 
metabolism of, 227-28 
spectrophotometric methods for, 227 
vaccenic acid, 98 
Feulgen reaction, mechanism of, 161 
Fibrin, structure of, 141 
Fibrinogen 
peptides of, 36 
of plasma, 415-16 
Fibrinolysin 
formation of, 33 
purification of, 33 
Fluoroacetate 
enzyme inhibition by, 6 
respiratory inhibition by, 199 
Folic acid, 293-96 
amino acid metabolism and, 296 
analgesic activity of, 294 
antagonists of, 293, 296-97 
in blood, 295 
conjugases of, 295 
deficiency of, 294 
estimation of, 294 
excretion of, 294 
metabolism of, 294-96 
microbiological assay of, 294 
riboflavin and, 295 
synthesis of, 293-94 
Food 
composition of, 340-41 
requirements, 341-44 
Formaldehyde, reaction with proteins, 139 
Fructans, of plants, 77 
pD-Fructose, of semen, 68 
Fumarase, crystallization of, 195 


G 


Galactokinase, activity of, 188-89 
Galactose, metabolism of, 188-89 
Gelatin, properties of, 140 
Gladiolic acid, biological properties of, 488 
Gliotoxin, 494 
Globulins 
antibody activity of, 458 
of plasma, 415-16 
y-Globulins 
antibodies and, 457 
antigenicity and, 464 
isolation of, 459 
Glucosamine, in serum, 413 
p-Glucosamine, phosphorylation of, 188 
Glucose 
phosphorylation of, 196 
synthesis of fatty acids and, 219 
Glucose dehydrogenase, 8 
Glucose-1,6-diphosphates 
as coenzyme of phosphoglucomutase, 190 
synthesis of, 190 
Glucose-6-phosphatase, of liver, 43 
Glucose-1-phosphate, phosphoglucomutase 
on, action of, 48 
Glucose-6-phosphate, isolation of, 190 
Glucose-1-phosphate kinase, isolation of, 
189 
p-Glucuronic acid, synthesis of, 71 
Glucuronidase, 51 
inhibition of, 51 
8-Glucuronidase, in tumor tissues, 393 
Glutamate, formation of, 6 
Glutamic acid 
growth and, 237 
metabolism of, 250 
in transamination, 250 
p-Glutamic acid, in tumors, 390 
Glutaminase 
from liver, 55 
preparation of, 55 
Glutamine, in blood plasma, 411 
Glutathione, enzymatic synthesis of, 60 
Glycerophosphate dehydrogenase, 8 
a-, preparation of, 191-92 
Glycine 
amino acid imbalance and, 243 
isotopic, and protein synthesis, 250 
metabolism of, 226-27, 250-51 
synthesis of hematin compounds and, 445 
Glycogen 
action of phosphorylase on, 193-94 
formation of, 224 
from isotopic pyruvate, 201 
formation in muscle, 379 
of hair, 68 
Glycogenesis 
corticosteroids on, effects of, 206 
in muscle, 376 
Glycolysis, 195-97 
adenosinetriphosphate in, 196 








586 


Glycolysis (cont.) 
energy transfer reactions in, 192 
enzymes of, 187-93 
inhibition of, 13, 32, 189 
Meyerhof-Emden scheme of, 197 
in tumor tissues, 391-92 
Glycosides 
synthesis of, 73-74 
see also Carbohydrates 
Gonadotrophic hormones 
inactivation of, 267 
isolation of, 267 
Gramicidin 
amino acids of, 527-28 
D-amino acids in, 503 
composition of, 502-3 
peptides of, 527-28 
Growth 
amino acid imbalance on, effect of, 243-44 
amino acid requirements in, 235-37 
D-amino acids and, 244 
ammonium salts in, 236 
caloric intake and, 245-46 
of cell cultures, 240 
fatty acids and, 228-31 
glutamic acid and, 237 
nitrogen requirements in, 235-37 
peptides and, 244 
strepogenin and, 244 
“time factor” and, 244-45 
tyrosine and, 237 
Growth accelerators, 237 
Growth factors, 306-8 
bacterial, 307-8 
Growth hormone, molecular weight of, 266 
Guanazolo, inhibition of tumor tissue 
growth by, 396 
Guanine, preparation of labeled, 150-52 
Gynecomastia, malnutrition and, 360-61 


H 


Haptenes, 464 
microbial, 468-71 
Heart 
aconitase of, 58 
muscle, actomyosin of, 375 
Hematin compounds, 433-34 
biosynthesis of, 445-47 
acetate in, 445-46 
labeled glycine studies in, 445 
structural studies on, 433-34 
Hematin enzymes, 437-41 
Hemoglobin, 434-37 
carbon monoxide combination with, 435 
catabolism of, 442-45 
crystallization of, 434 
in erythrocytes, 441-42 
fetal, 436 
formation of, 251 
of invertebrates, 437 
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Hemoglobin (cont.) 
myohemoglobin, 436 
nitrogen fixation and, 437 
oxygen equilibrium of, 434-35 
preparation of, 132 
reaction of anions with, 436 
sickle cell, 442 
Hemopoiesis 
amino acids and, 354 
malnutrition and, 351-56 
vitamins and, 351 
Heparin, in blood, 68 
Heteropolysaccharides, of plants, 77 
Hexokinase, 49 
adrenal-pituitary inhibition of, 204 
of brain, 49, 188 
diabetes and, 49 
inhibition of, 49, 188 
specificity of, 187 
Histamine, separation of, on paper, 535 
Histozyme, 22 
Homogenates 
enzymes of, 15 
preparation of, 15 
Homopolysaccharides, occurrence of, 76-77 
Hormones 
of adrenal cortex, 118-20 
adrenocorticotrophic, 267 
antagonism of, 204-6 
chemistry of, 261-76 
chromatography of, 534 
diabetogenic, 205 
epinephrine, 269-70 
gonadotrophic, 267 
growth, 266 
insulin antagonism of, 205 
lactogenic, 266 
lipotrophic activity of, 357 
norepinephrine, 269-70 
ovarian, 112-15 
metabolism of, 112 
synthesis of, 112 
oxytocin, 267-68 
pituitary, 266-68 
in plasma, 421-22 
steroid 
chemistry of, 111-24 
metabolism of, 111-24 
see also Androgens; Estrogens; and 
specific substances 
testis, 115-18 
thyroid, 270-73 
Hyaluronic acid, depolymerization of, 52 
Hyaluronidase, 51-52 
assay for, 52 
inhibition of, 52 
by vitamin E phosphates, 328 
purification of, 51 
serum inhibitor of, 460 
in tumors, activity of, 393 
Hydrocarbons, carcinogenic, 394-96 
Hydrogenation, of fats, 102-3 
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Hydrogen peroxide, with catalase, reaction 
of, 440 

3-Hydroxykynurenine, in Neurospora, utili- 
zation of, 280 

Hyperglycemic-glycogenolytic factor, puri- 
fication of, 268 

Hypervitaminosis A, 324-25 

Hypoxanthine, enzymatic synthesis of, 58 


I 


Immunochemistry, 453-86 

isotopes in, use of, 454 

of serum proteins, determination by, 465 
Infrared spectroscopy, of proteins, 140-41 
Inhibitors 

of enzymes, 12, 15, 22, 27-30, 32 

of glycolysis, 13 

of oxidations, 12 

of phosphorylation, 13 
Inositol, 304—5 

antimetabolites of, 304-5 

of brain cephalin, 103 

in carbohydrases, 50 

lipotrophic activity of, 305 

monophosphates of, 69 

synthesis of, 69 
Insulin, 261-66 

adrenocorticotrophic hormone effect on, 


antagonism of, on growth hormone, 205 
carboxypeptidase on, action of, 35 
combination in muscle, 265-66 
composition of, 262 
digestion of, 35 
dinitrophenyl 
from, 36 
electrophoretic studies on, 262 
glycogen formation and, 379 
hexokinase and, 204 
inactivation of, 264 
by insulinase, 265 
iodinated, thyroid activity of, 272 
molecular weight of, 261-63 
peptide chains of, 263 
on phosphorylation, effect of, 206 
polymerization of, 262 
species differences in, 263 
structure of, 128, 528 
Insulinase 
insulin inactivation and, 265 
occurrence of, 265 
Iodocaseins, and thyroid activity, 272 
Isohemagglutinins, determination of, 472 
Invertebrates, hemoglobins of, 437 


derivative of, peptides 


K 


a-Keto acid carboxylases 
activation of, 57 
preparation of, 56 
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a-Keto glutamic acid, and porphyrin forma- 
tion, 446 
a-Ketoglutarate, oxidation of, 4 
Ketone bodies 
in plasma, 417-18 
from tyrosine, 227 
Ketosteroids, separation of, 534 
Kwashiorkor, 359 
Kynurenine 
nicotinic acid formation and, 281 
tryptophane metabolism and, 253 


L 


Lactalbumin, and nitrogen balance, 242 
Lactic acid, production of, 75 
Lactogenic hormone 
amino acid content of, 266 
analysis of, 266 
molecular weight of, 266 
B-Lactoglobulin 
analysis of, 128 
denaturation of, 138 
heterogeneity of, 130 
Lecithin, preparation of, 105 
Leucine, metabolism of, 227, 252 
Leucocytes, antigenic differences of, in 
leukemia and lymphosarcoma, 466 
Leucylglycinase, 25 
Leukemia 
2,6-diaminopurine on, effect of, 175 
leucocyte antigenicity and, 466 
ribonucleic acid content of spleen in, 171 
treatment of, by pteroylglutamic acid 
conjugates, 355-56 
Licheniformin, bioassay for, 503 
Linoleic acid 
isolation of, 227-28 
growth and, 229 
Lipids 
analysis of, 98-100 
by chromatography, 99 
chemistry of, 89-110 
composition of, 95-97 
conjugate, 103-5 
occurrence in tissues, 104-5 
corn oil, triglycerides in, 94 
hydrogenation of, 102-3 
interesterification of, 101-2 
metabolism of, 215-34 
new fatty acids and, 97 
phospholipids, 104-5 
polymorphic forms in, 100-1 
properties of, physical and chemical, 
100-3 
synthesis of, 98 
tumor growth, effect on, 229 
vaccenic acid, 98 
Liver 
apyrase activity of, 378 
arginase of, 55 
carcinogenesis and, 398 
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Liver (cont.) 
cholesterol esterase of, 55 
chromosomes of, effect of starvation on, 
170 
cystathionase of, 56 
estrogens in 
conjugation of, 113-14 
inactivation of, 114 
fatty 
choline and, 303 
inositol and, 305 
fatty acids of, 219 
fatty infiltration of, 357-59 
fructokinase of, 187 
function tests, 359 
glucokinase of, 187 
glucose-6-phosphatase of, 43 
glutaminase of, 55 
injury of 
albumin: globulin ratio in, 359 
by alcohol, 356-57 
cirrhosis and, 357-58 
gynecomastia and, 360-61 
kwashiorkor, 359-60 
lipotrophic factors and, 357 
nutritional factors in, 356-59 
prevention by vitamin E, 330 
intracellular distribution of Bg in, 288 
mitochondria of, 169 
8-hydroxybutyrate dehydrogenase in, 
200 


phosphorylation in, 200 
nitrogen of, dietary protein and, 241-42 
nucleic acids of, deficient diet on, 170 
peptides of, 527 
phosphatases of, 43 
proteins, binding of azo dyes by, 399 
regenerating, cytochrome-c formation in, 


447 
riboflavin of, and azo dye tumor forma- 
tion, 279 


ribonucleoproteins of, 158 
testosterone metabolism in, 116 
transaminase of, 58 
tumors of, 392 
vitamin A content of, 324-25 
Lupulon, antibacterial activity of, 507 
Lymph nodes, nucleic acid content of, anti- 
body formation and, 456 
Lymphosarcoma, leucocyte 
and, 466 
Lysine 
growth and, 239 
metabolism of, 251 
Lysozyme 
analysis of, 128 
assay of, 58 
l-Lyxoflavin, isolation of, 379 


M 


Malate, oxidation of, 4 


antigenicity 
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Malic dehydrogenase, 197 
Malnutrition, 351-61 
gynecomastia and, 360-61 
hemopoiesis and, 351-56 
hepatic injury and, 356-61 
kwashiorkor and, 359-60 
Metabolism 
in muscle, 379-80 
in tumors, 389-94 
Metaphosphates, depolymerases of, 173-74 
Methemoglobin, as oxidation catalyst, 9 
Methionine 
azo dye carcinogenesis and, 279, 397 
metabolism of, 251-52 
synthesis of, 126, 303 
wound healing and, 345 
20-Methylcholanthrene, metabolism of, 395 
N’-Methylnicotinamide 
blood glucose and, 284 
excretion of, 284 
Microorganisms 
autolysis of, 32 
nucleic acid derivatives as growth fac- 
tors for, 175-76 
respiration of, 15 
Microsomes, of liver, 9 
Milk 
fat of, origin of, 219 
proteins of, 131 
Mitochondria 
citrate system of, 5 
cofactors for, 215 
metabolism of fatty acids and, 215-16 
oxidation of fatty acids by, 221 
oxidative activity of, 2, 4 
staining properties of, 169 
from tumor tissues, enzymatic activities 
of, 393 
Monoiodotyrosine, from thyroid, 270-71 
Mucin, antigenicity and, 470 
Mucoprotein, blood concentration of, 413 
Musarin, antibiotic activity of, 493-94 
Muscle, 371-88 
adenosinetriphosphatase of, 45, 376-78 
adenosinetriphosphate in, 380-83 
acid phosphatase of, 44 
aldolase activity of, 191 
anserine in, 380 
carnosine in, 380 
contraction of 
actomyosin and, 381-82 
adenosinetriphosphate and, 381-82 
heat of activation of, 383-84 
mechanism of, 381-82 
osmotic theory of, 384-85 
insulin combination in, 265-66 
fructokinase of, 187 
glucokinase of, 187 
glycogenolysis in, 376 
metabolism, 379-80 
glycogen formation, 379 
phosphoglucomutase of, 48 














Muscle (cont.) 
phosphorylase of, 47, 79 
preparation of, 194 
physical changes in, 383-85 
proteins of, 131-32, 371-76 
actin and, 372-75 
actin: myosin ratio in, 375 
actomyosin, 374-75 
contractin, 375 
myosin, 372-74 
peptomyosin, 371 
structural, 371-75 
tropomyosin, 371 
water-soluble, 375-76 
volume contraction studies in, 384 
Muscular diseases, vitamin E and, 332 
Mycosubtilin, 503 
Myogen A 
aldolase resemblance of, 376 
glycerophosphate dehydrogenase and, 8 
Myoglobulin, analysis of, 128 
Myohemoglobin 
preparation of, 436 
properties of, 436-37 
Myokinase 
activity of, 378 
occurrence of, 50 
Myosin 
actin binding and, 372 
adenosinetriphosphatase activity of, 377- 
8 


components of, 375 
crystallization of, 372 
from different species, 375 
properties of, 131-32, 372 


N 


Neomycin, antibiotic activity of, 492 
Neoplasms, see Tumors 
Neoplastic tissues 
biochemistry of, 389-408 
see also Tumors 
Neurospora 
acetate studies on, 225 
assay of biotin and, 230 
purine requirements of, 175-76 
pyrimidine requirements of, 175-76 
Nicotinamide 
ornithine as a precursor for, 282 
tryptophane as a precursor for, 282 
Nicotinic acid, 280-84 
excretion of, 282-83 
hemopoietic activity of, 353-54 
metabolism of, species differences in, 282 
threonine effect on growth response of, 
283 
tryptophane conversion to, 280-84, 287 
Ninhydrin, amino acid determination with, 
525 
Nitrogen balance, 238-39, 241-42 
amino acids and, 241, 346 
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Nitrogen balance (cont.) 
disease and, 242 
Nitrogen fixation, hemoglobin and, 437 
Nitrogen retention, 240-249 
Norepinephrine 
isolation of, 269 
pressor activity in, 269 
Nuclei 
desoxyribonucleic acid content of, 168 
nucleic acids in, histochemical determina- 
_ tion of, 162-64 
Nucleic acids, 149-86 
of bacteria, 171 
chromatography of, 159 
composition of, 164-165 
content of tissues, in growth, 170-71 
determination of, 161-64 
by chemical procedures, 161-62 
by diphenylamine reaction, 161 
Feulgen reaction for, 161, 164 
in tissues, 169 
enzymes of, 171-74 
as growth factors, for microorganisms, 
176-77 
irradiation on, effects of, 177-78 
in lymph nodes, 456 
metabolism of, 174 
metachromasy in, 167 
microbiological methods in, 160 
molecular weights of, 165-66 
in nuclei and nucleoli, 162-64, 168-69 
penicillin on, effect of, 506 
phosphoric acid groups of, 166 
preparation of labeled, 157 
properties of, 164—67 
in purines, incorporation of, 175 
in pyrimidines, incorporation of, 175 
radiation effects on, 165 
radio phosphorus in, incorporation of, 162 
in single cells, 162-64 
starvation effect on, 169-70 
titration of, 166-67 
of viruses, 171 
see also Purines; Pyrimidines; Nucleo- 
tides; Nucleosides; and specific sub- 
stances 
Nucleoli 
nucleic acids in, 168 
staining of, 169 
Nucleoproteins 
linkage of, 167-68 
synthesis of, effect of vitamin By de- 
ficiency on, 301 
Nucleosidases, of liver, 172 
Nucleosides 
preparation of, 156 
from nucleic acid hydrolysates, 156 
synthetic chemistry of, 152-54 
Nucleotidases, see Phosphatases 
Nucleotides 
as phosphate transmitters, 3 
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Nucleotides (cont.) 
preparation of, from nucleic acid hydrol- 
ysates, 156 
synthetic chemistry of, 152-54 
Nutrition, 339-70 
allowances and, 343-44 
amino acids and, 344-47 
appetite and, 342-43 
caloric requirements, 344 
dietary surveys, 339-43 
food composition and, 340-41 
food requirements, 341-44 
gynecomastia and, 360-61 
hunger and, 342-43 
liver injury and, 356-59 
malnutrition and, 351-61 
nutritional surveys, 348-51 
parenteral feeding, 347-48 
protein requirements and, 344-47 
trypsin-inhibitors, use of, 30 
vitamin By and, 300-2 
vitamin E in, 330-31 
vitamin requirements, 344 


O 


Oleic acid, and growth of microorganisms, 
229-30 
Ornithine, as a precursor for nicotinamide, 
282 
Oxalate, formation of, 6 
Oxaloacetate 
carbon dioxide fixation in, 203-4 
metabolism of, 5 
oxidation of 
dependence on adenosinetriphosphate, 


in tumor tissues, 392 
reduction of, 4 
Oxaloacetic carboxylase, metals on, effect 
of, 204 
Oxidases, 10 
in leaves, 10 
Oxidations, biological, 1-20 
analytical methods, 16 
electron transport mechanisms and, 8 
endergonic reactions in, 6 
Krebs cycle and, inhibitors of, 12, 13 
phosphorylation and, inhibition of, 13 
Oxybiotin, metabolism of, 293 
Oxyhemoglobin, disassociation of, 434 
Oxythiamine, antithiamine reactivity of, 
277-78 
Oxytocin, isolation of, 267-68 


P 


Pantothenic acid, 288-90 
in coenzyme A, 289 
deficiency of, 288 
and adrenocorticotrophic hormone, 288 
disease, effect on, 289 
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Pantothenic acid (cont.) 
excretion of, 289 
fatty acid metabolism, effect on, 222 
keto form of, 290 
requirement of, 289 
Papain, and amino acid resolution, 31 
Parenteral feeding, 347-48 
Partition coefficient 
chromatography and, 520-21 
of peptides, 521 
Patulin 
properties of, 487-88 
structure of, 487-88 
Pectin, structure of, 77 
Penicillic acid 
antibacterial activity of, 488 
structure of, 488 
Penicillin 
action of, mode of, 505-6 
binding of, by bacteria, 505 
biosynthetic, 498 
biosynthesis of, 494-5 
derivatives of, 497 
determination of, 497-98, 532 
isolation of, 494 
on nucleic acids, effect of, 506 
physical properties of, 495 
synthesis of, attempts at, 495-97 
Penicillinase, activity of, 498 
Pentdyopents, properties of, 433 
Pentoses, determination of, 160-61 
Pepsin 
digestion by, 35 
egg albumin and, activated complex of, 
28 
inhibition of, 28 
molecular weight of, 28 
Peptidases, 21-33 
in bacteria, 25 
in gastric mucosa, metals, action on, 25 
of muscle tissue, 380 
serum, 24 
Peptides 
as antibiotics, 501-4 
chromatography of, 524-29 
growth and, 244 
of insulin, 263 
partition coefficient of, 521 
in plasma, 413 
in serum, 413 
synthesis of, 28, 31, 126 
Peptomyosin, isolation of, 371-72 
Peroxidase, 10 
assay procedure for, 441 
kinetics of, 441 
Phenylalanine, metabolism of, 252-53 
Phosphatases, 43-47 
acid, 43 
in erythrocytes, 43 
of muscle, 44 
activation of, 44 
alkaline, 43 
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Phosphatases (cont.) 
alkaline (cont.) 
of bile, 44 
purification of, 44 
of serum, 44 
of bone, 45 
inhibitors of, 44, 45 
mechanism of, 46 
of neoplasms, 44 
nonspecific, 43 
of tumor tissues, 394 
Phosphate, in cyclophorase system, 3 
Phosphate esters 
of carbohydrates, 69 
synthesis of, 69 
Phosphate uptake 
coupled with oxidations, 4 
malate oxidations and, 4 
Phosphoglucomutase, 48-49 
action of, mode of, 48, 376 
activation of, 191 
by metals, 48 
coenzyme of, 48, 190 
mechanism of, 190-91 
of muscle, 48 
Phosphoglyceric acids, phosphate shift in, 
191 


Phosphoglycericmutase, 49 
Phospholipids 
in plasma, 419 
of tissues, 104 
Phosphopyruvate-adenosinetriphosphate 
transphosphorylase, 49-50 
Phosphorylase, 47-49 
for glycogen, 194 
mechanism of, 46 
of muscle, 79 
fasting and, 47 
of nucleic acids, 172 
of plants, 79 
purification of, 194 
Phosphorylation 
of adenosine, 174 
coupled, 199-201 
coupling with electron transport mecha- 
nisms, 9 
of fructose, 187 
of glucose, 187 
inhibition by a-tocopherol phosphates, 
328 
insulin on, effect of, 206 
by liver mitochondria, 200 
nucleotides, role of, 3 
oxidative, 2 
of proteins, 138-39 
Phosphovitin, isolation of, 130 
Photosynthesis 
carbon dioxide-fixation products of, 70 
chromatography and, 524 
synthesis of isotopically-labeled sugars in, 
69 
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Pituitary adrenocorticotrophin 
antiarthritic effect of, 118 
in synthesis of adrenocorticosteroids, 119 
Plakalbumin, characterization of, 130 
Plants 
antibacterial substances from, 506-8 
composition of fats of, 95-96 
fatty acid oxidation in, 223-24 
fructans of, 77 
phosphorylase of, 79 
Plasma 
amino acids of, 410-12, 526, 527 
diet on, 412 
a-amino nitrogen of, 412-13 
analysis of, 135 
bile acids in, 419 
carbohydrates in, 418-19 
carotenoids of, 323-24 
chemical composition of, 409-30 
cholinesterase of, 54 
composition of 
age on, 422-23 
exercise and, 423 
fasting and, 423 
posture and, 423-24 
pregnancy and, 424 
species difference in, 424—25 
creatine of, 413-14 
creatinine of, 413-14 
dextrans as substitutes for, 76 
enzymes in, 422 
esterases of, 53 
fats in, 419 
glutamine of, 411 
hormones in, 421-22 
inorganic constituents of, 409-10 
intermediates of tricarboxylic acid cycle 
in, 417-18 
ketone bodies in, 417-18 
nonprotein nitrogen composition of, 413- 
15 
nucleic acid content of, 169 
peptides of, 413 
phospholipids in, 419-20 
pigments in, 422 
Plasma 
proteins of, 133-35, 415-17 
electrophoresis of, 133 
trypsin inhibitor of, 33 
vitamin A of, 323-24 
vitamins in, 420-21 
Plasmin, see Fibrinolysin 
Pneumococci, transforming factors for, 177 
Polarography, of carbohydrates, 70 
Polymyxin, antibiotic activity of, 503 
Polyphenol oxidases, 10 
Polysaccharides 
antigenicity of, 469-70 
metabolism of, 193 
pneumococcal, 469 
of Serratia marcescens, 469 
in tuberculin, 470 
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Polysaccharides (cont.) 
see also Carbohydrates; and specific sub- 
stances 
Porphyrins, 431-32 
acetate in, 445-46 
biosynthesis of, 431, 445-47 
a-keto glutamate in, 446 
chromatographic separation of, 431-32 
chromatography of, 523 
decarboxylation of, 446 
labeled glycine studies in, 445 
separation of, 534 
Precipitin methods, protein studies by, 465 
Precipitin reactions, quantitative methods 
for, 474-75 
Pregnancy, in plasma composition, changes 
in, 424 
Progesterone 
in blood, 114 
metabolism of, 114-15 
Protease, of cathepsin type, 34 
Protein 
deficiency of, 354 
vitamin E and, 329-30 
dietary requirements of, 242 
proteolytic enzymes, 34-36 
structure, 34-36 
Proteins 
acetate incorporation into, 225 
analysis of, 127-29 
biuret reaction, 129 
by chromatography, 127-29 
dinitrofluorobenzine in, 128 
isotopic method for, 127-29 
microbiological, 128 
by orcinol method, 129 
anion binding of, 135-37 
availability of amino acids in, 248-49 
of bile pigments, 432-33 
biological evaluation of, 254-55 
of blood plasma, 133-35 
carbohydrates bound to, 73-74 
carbon dioxide fixation and, 225 
characterization of, 130-32 
chemistry of, 125-48 
chromatography of, 524-29 
cytoplasmic, as reserves, 242-43 
denaturation of, 30, 137-38 
products of, 138 
desoxyribonucleoproteins, 157-58 
dietary studies and, 241 
of egg, 130-31 
electron microscopy of, 141 
electrophoresis of, 130, 139 
electrophoretic studies of, 134-35 
fatty acids and, 225-26 
gelatin of, 140 
guanidation of, 139 
infrared analysis of, 140-41 
intermediary metabolism of, 249-54 
labeled amino acids and, 249-50 
isolation of, 130-32 
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Proteins (cont.) 
metabolism of, 235-60 
dietary fat on, role of, 246-48 
of milk, 131 
of muscle, 131-32, 371-76 
nutrition and, 344-47 
partial hydrolysis of, 128-29 
phosphorylation of, 138-39 
of plasma, 415-17 
“quasi-proteins,”’ 36 
reactions of, 135-39 
ribonucleoproteins, 158 
sedimentation of, 139-40 
of seeds, 133 
of serum, determination of, 465 
surface reactions of, 140 
x-ray diffraction studies on, 141 
see also Amino acids; Enzymes; Plants; 
Seed proteins; and specific sub- 
stances 
Proteinases 
of animals, 31, 32 
of bacteria, 32 
of blood, 32 
of plants, 31 
of urine, 34 
Proteolysis, high pressures and, 36 
Proteolytic activity, determination of, 28, 
29 
Proteolytic digestion, products of, 35 
Proteolytic hydrolysis, 34 
Protogen, growth activity of, 306 
Pseudohemoglobin, 442-43 
Pteridines, as enzyme inhibitors, 12 
Pterine oxidase, 15 
Pteroylglutamates, splitting by conjugases, 
23 
Pteroylglutamic acid 
antagonists of, 354-56 
conjugates of, pernicious anemia, effect 
on, 355 
deficiency of, 14 
Lactobacillus casei factor, see Folic acid 
oxidation of, 15 
Purines 
absorption spectra of, 158 
bacterial synthesis of, 150 
biological synthesis of, 174 
chromatography of, 523-24, 530-31 
colorimetric determination of, 158-59 
counter current distribution of, 158 
excretion of, 174-75 
metabolism in Tetrahymena geleii, 176 
of nucleic acids, as precursors, 175-76 
preparation of labeled, 150-52 
synthetic chemistry of, 149-152 
Pyridoxal 
growth promotion and, 286-87 
phosphate, coenzyme activity of, 287 
Pyrimidines 
absorption spectra of, 158 
chromatography of, 523, 530-31 
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Pyrimidines (cont.) 
colorimetric determination of, 158-59 
counter current distribution of, 158 
preparation of labeled, 150-52 
synthetic chemistry of, 149-52 
Pyrrole pigments, 431-52 
nomenclature of, 431 
Pyruvate, metabolism of, 6 
Pyruvate oxidation factor, 306-7 
Pyruvic acid 
acetate metabolism and, 217 
fatty acid metabolism and, 216-18 
Clabeled, in phosphorylation studies, 
193 
oxidation of, 198 
oxidation to acetate, 1 


Q 


Quinolinic acid, and tryptophane con- 
version to nicotinic acid, 280-81 


R 


Radioactivity, chromatography and, 522 
Respiration 

maintenance of, 15 

of microorganisms, 15 
Retinene 

reductase system of, 322 

vision and, 322 
Rhein, antibacterial activity of, 507-8 
Rhodopsin, 323 
Riboflavin, 279-80 

azo dye tumor formation and, 279 

determination of, 279-80 

fatty acid metabolism, effect on, 222 

folic acid relationship to, 295 

growth inhibition and, 279-80 

lymphosarcoma regression and, 279 

retention of, in foods during cooking, 279 
Ribonuclease 

action of, 172-74 

autolysis and, 32 

ribonucleic acid, in determination of, 163 
Ribonucleic acid 

histochemical determination of, 163 

in leukemic spleens, 171 

from pancreas, 157 
Ribonucleoproteins, from liver, 158 
Ribose, metabolism of, 174 


Ss 


Sangers reagent, in determining protein 
structure, 128 
Sedimentation, of proteins, 139-40 
Seeds, proteins of, 133 
Serine, metabolism of, 250-51 
Serratia marcescens, carbohydrate of, 469 
Serum 
alkaline phosphatase of, 
diabetes, 207 


in alloxan 
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Serum (cont.) 
antibodies in, 455 
carcinogens on proteins of, 398 
chemical composition of, 409-30 
cholinesterase of, in pathological condi- 
tions, 54 
choline content of, 304 
coagulation of, 138 
creatine of, 413-14 
creatinine of, 413-14 
enzymes in, 422 
glucosamine of, 413 
inorganic constituents of, 409-10 
mucoprotein content of, 413 
nonprotein concentration of, 413-15 
peptides of, 413 
proteins of 
determination of, 465 
heat coagulation of, as a test for malig- 
nancy, 402 
viscosity of, antigenicity and, 463 
Serum protein, dietary studies and, 242 
Serylglycylglutamic acid, and growth, 244 
Slaters factor, 438 
Soybean meal 
digestion of, 31 
nutritional value of, 31 
Specific dynamic action, 246 
Spleen 
antibody formation in, 455 
ribonucleic acid content of, in leukemia, 
171 
Starch 
amylases of, a- and B-, 78 
occurrence of, 77-78 
Starvation, nucleic acids of tissues in, 169- 
70 
Stercobilin 
composition of, 432 
excretion of, 444-45 
formation of, 444 
Strepogenin, 305-6 
amino acids of, 527 
assay of, 305 
growth and, 244, 305-6 
structure of, 36 
Streptomycin 
action of, mode of, 504-5 
antibiotic activity of, 492 
chemistry of, 491-92 
Streptothricin, 492 
Subtilin, 503-4 
Succinic acid, oxidation of, 379-80 
Succinic dehydrogenase, 8 
activity of, 197 
cytochrome-b and, 438 
estrogens, synthetic and, 14 
Succinic oxidase system 
cytochrome, role of, 7 
sulfhydryl, role of, 7 
Succinoxidase 
action of, 380- 
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Succinoxidase (cont.) 
preparation of, 379 
see also Succinic dehydrogenase 
Sugars, see Carbohydrates; and specific sub- 
stances 
Sulfohemoglobin, 443 


T 


p-Tagatose, occurrence of, 68 
Teritols, synthesis of, 71 
Testosterone 
enzyme action on, 116 
metabolism of, 116-17 
synthesis of, 115-16 
Tetanus toxin, crystallization of, 467 
Tetrahymena geleii, purine metabolism of, 
176 
Thiaminase 
thiamine destruction and, 278 
see also Chastek paralysis enzyme 
Thiamine, 277-79 
blood level of, 277 
destruction by thiaminase, 278 
distribution of, 279 
excretion of, 277 
on fatty acid metabolism, 222 
oxythiamine and, 277-78 
Thiamine triphosphate, 9 
Thiouracil, 272-73 
Threoi ‘e 
essentiality of, 238 
on growth response of nicotinic acid, 283 
synthesis of, 127 
Thymidine 
as a growth factor, 353 
vitamin Biz and, 298-99 
Thymine, determination of, 159 
Thyroglobulin 
composition of, 270 
molecular weight of, 270 
purification of, 279 
Thyroid 
amino acids of, 270-71 
antithyroid compounds and, 272-73 
iodocasein activity in, 272 
iodoinsulin activity in, 272 
Thyroid hormones, 270-73 
Thyroxine 
activity of, 272 
biosynthesis of, 524 
formation of, 271, 526 
Tobacco mosaic virus, heat inactivation of 
138 
Tomatine, antibacterial activity of, 508 
Toxins, 467-68 
botulinus, 468 
detoxification of, 467 
diphtheria, 467-68 
endotoxins and, 470-71 
tetanus, 468 
K-Toxins, see Collagenase 
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Transaminases 
coenzyme of, 58 
in liver, 58 
Transforming factors, of pneumococci, 177 
Transmethylase, purification of, 59 
Transphosphorylase, 2 
Transphosphorylations, studies of, 192 
Tricarboxylic acid cycle, 250 
enzymes of, 197-99 
intermediates of 
citrate as, 198 
in plasma, 417-18 
Trichothecin, antifungal activity of, 489 
Triglycerides 
fatty acid distribution in, 89-94 
see also Fatty acids; and Lipids 
Triphosphopyridine nucleotide 
preparation of, 207 
in pyruvate oxidation, 198 
Tropomyosin 
isolation of, 371 
molecular weight of, 131 
preparation of, 131 
Trypan blue, on tumors, 401 
Trypsin 
digestion of insulin, 35 
egg white inhibitor and, 29 
inhibition of, 27 
inhibitors, 29, 133 
substrate denaturation and, 29 
thiol compounds and, 27 
Trypsin-inhibitor 
denaturation of, 30 
nutritional significance of, 30 
tissue culture and, 30 
see also Trypsin 
Tryptophane 
black-tongue protection by, 283 
conversion to nicotinic acid, 253, 280-84, 
287 
quinolinic acid as an intermediate in, 
280-81 
in gramicidin, 503 
metabolism of, 253 
nitrogen balance and, 346 
Tuberculin, polysaccharides in, 470 
Tumors 
adenosinetriphosphatase in, 45, 46 
adenosinetriphosphatase activity in, 392 
inhibition of, 392 
aldolase in, 58 
and amino acids, labeled, uptake of, 390 
azo dye induction of 
hepatic riboflavin and, 279 
methionine and, 279 
catheptic activity of, 32 
composition of, 389-94 
amino acids, 389-91 
desoxyribonucleoprotein and, 390-91 
D-glutamic acid and, 390 
dehydropeptidases in, 25 
enzyme activities in, 392-94 
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Tumors (cont.) 
glycolytic activity in, 391-92 
adenosinetriphosphate and, 391 
nucleic acids and, 391 
growth of 
caloric effect on, 397 
fat restriction on, 229 
inhibition by guanazolo, 396 
hepatomas 
carbonic anhydrase activity in, 392 
cathepsin-activating agent of, 392-93 
incorporation of P%? into nucleic acids of, 
177 
induced, by choline deficient diets, 397 
melanomas, 393 
metabolism in, 389-94 
oxaloacetate, 392 
phosphorylases in, 44 
prevention of growth of, by antagonists of 
pteroylglutamic acid, 355 
radioactive iodine accumulation in, 391 
regression of, by riboflavin deficiency, 279 
trypan blue effect on, 401 
of virus origin, 400-1 
see also Neoplastic tissues; and Carcino- 
genesis 
Tyrosinase, 10, 14 
inhibition of, as a diagnostic test for 
malignancy, 403 
Tyrosine 
growth enhancement by, 237 
ketone body formation and, 227 
metabolism of, 14, 252-53 
oxidation of, 14 
Tyrosine decarboxylase, inhibition of, 286 


U 


Ultrasonics, in extracting antigens, 469, 471 
Ultraviolet irradiation, of microorganisms, 
178 
Uracil, determination of, 159 
Urea 
biosynthesis of, 254 
metabolism of, 524 
of plasma and serum, 414-15 
in tissue synthesis, 240 
Urease, activity of, 56 
Uric acid 
labeled, preparation of, 150 
metabolism of, 175 
in serum, 414-15 
Uricase, purification of, 171-72 
Uridine, preparation of, 156 
Uridylic acid, preparation of, 156 
Urine 
amino acids in, 249, 526 
corticosteroids of, analytical methods for, 
120 
estrogens in, 112-13 
separation of, 114 
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Urine (cont.) 
ketosteroids of, 117-18 
analysis for, 117 
excretion of, cortisone and adreno- 
corticotrophic hormone on, 120 
nitrogen excretion in, 243 
protease of, and sex determination, 34 
proteolytic activity of, 34 
Urobilin, composition of, 432 
Uropepsin, excretion of, 34 
Uroporphyrins, separation of, 431-32 
Usnic acid, 489 


V 


Vaccenic acid, synthesis of, 98 
Venoms, 471-72 
Verdohemin, conversion to biliverdin, 442 
Viruses 
nucleic acids in growth of, 171 
of poliomyelitis, antibody formation and, 
455 
of tumors, 400-1 
isolation of, 401 
properties of, 401 
Vitamin A 
absorption of, 321 
in animals, 321 
conversion of, from carotene, 321 
conversion to retinene, 322-23 
deficiency of, 323-24 
dark adaptation and, 324 
derivatives of, 319-20 
detoxication and, 325 
growth requirements of, 322 
hyperkeratosis and, 324 
hypervitaminosis A of, 324 
liver level of, 324-25 
plasma level of, 323-24 
standardization of, 319 
synthesis of, 319-20 
vision and, 322 
Vitamin A acetate, standard preparation of, 


Vitamin Be, 284-88 
amino acid metabolism and, 287-88 
blood level of, 285 
blood urea and, 285 
deficiency of, 285-86 
iron absorption in, 286 
inhibitors of, 286 
liver intracellular distribution of, 288 
metabolism of, 285 
nomenclature and distribution of, 284 
see also Pyridoxine; and Pyridoxal 
Vitamin By, 296-302 
anemia and, 351-53 
antithyrotoxic effect of, 301 
chemistry of, 296-98 
choline and, 304 
chromatography of, 533-34 
clinical usage of, 299-300 
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Vitamin By (cont.) 
distribution of, 302 
microbiological assay of, 298-99 
microbiological requirements for, 298-99 
nucleoprotein synthesis and, 301 
in nutrition, 300—2 
of poultry, 301-2 
Vitamin Big, isolation of, 298 
Vitamin Bip, isolation of, 298 
Vitamin By, properties of, 307 
Vitamin D, 325-27 
antirachitic substances and, 325-26 
biological assay for, 325 
mode of action of, 326-27 
standardization of, 325 
see also Calciferol; and Ergosterol 
Vitamin E, 327-33 
blood levels of, 331 
chemistry of, 327 
deficiency of, 328-29 
genital organs in, 328-29 
enzyme systems and, 327-28 
estimation of, 331 
in nutrition, 330 
protection by, metabolic stress and, 329- 
30 
protein deficiencies and, 329-30 
reproductive cycle and, 330 
therapeutic use of, 332-33 
in arterial diseases, 332-33 
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Vitamin E (cont.) 
in diabetes, 333 
in dystrophy, muscular, 332 
in heart disease, 332 
in vascular obstructions, 332 
tissue levels of, 331 
Vitamin K, 333 
activity of, 333 
dicumarol and, 333 
Vitamins 
allowances of, recommended, 344 
amino acids and, relation to, 248 
fat soluble, 319-38" 
hemopoiesis and, 351 
in plasma, 420-21 
tumor formation and, 397 
water soluble, 277-318 


xX 


Xanthine oxidase, 9, 14, 15 
inhibition of, 12 
by folic acid, 295-96 
Xanthosine, synthesis of, 154 
X-ray diffraction, of proteins and peptides, 
141 


Y 


Yeast, deaminases in, 174 








